This experiment was conducted to determine if nigrostriatal dopamine (DA) neurons are necessary for the contraversive rotational behavior evoked by electrical stimulation in the lateral hypothalamus. Rats were tested daily for electrical stimulation-induced rotational behavior (ESRB) for 5 days, and then given an injection of 6-hydroxydopamine (6-OHDA) or saline into the ipsilateral substantia nigra. The nearly total depletion of striatal DA (> 96%) completely abolished contraversive ESRB and resulted in the appearance of ipsiversive ESRB. Partial DA depletion (< 95%) had no effect on contraversive ESRB. In animals with a partial DA depletion subsequent treatment with a low dose of a-methyl-p-tyrosine (40 mg/kg) attenuated contraversive ESRB, while having no effect on control animals, or the ipsiversive turning in animals with > 96% DA depletion. We conclude that the nigrostriatal DA system is necessary for contraversive rotational behavior evoked by lateral hypothalamic stimulation, but that only a small percentage of DA fibers are required to maintain apparently 'normal' function --at least as indicated by contraversive ESRB.
INTRODUCTION
It is widely believed that the rotational (turning) behavior produced by dopamine (DA)-mimetic drugs 23.36,37 is due to an asymmetry in the functional activity of nigrostriatal DA neurons, and that this asymmetry causes animals to turn away from the more active side (for reviews see refs. 20, 21 and 29) . Most of the evidence for a causal relationship between an asymmetry in the functional activity of nigrostriatal DA neurons and rotational behavior is from indirect pharmacological experiments. Relatively more direct evidence is provided by studies showing that electrical stimulation of nigrostriatal cells, or their fibers coursing through the lateral hypothalamus (LH), evokes rotational behavior away from the stimulated side (contraversive)2,4. This contraversive electrical stimulation-induced rotational behavior (ESRB) is thought to be dependent on DA-containing cells because stimulation at effective sites releases DA in the striatum3,28, and because contraversive ESRB is attenuated by systemically administered DA antagonistsS,31,39.
However, the hypothesis that specifically DA neurons projecting from the substantia nigra to striatum are necessary for contraversive ESRB elicited by LH stimulation has never been directly tested. In fact, Saranak and Goldfarb32, 33, recently suggested that nigrostriatal DA neurons are not necessary for ESRB, because the depletion of striatal DA produced by intrahypothalamic 6-hydroxydopamine does not attenuate the contraversive ESRB elicited by stimulation of the substantia nigra. Unfortunately, it is difficult to directly compare the earlier studies by Arbuthnott and colleagues with those of Saranak and Goldfarb, because in most of the former experiments rotational behavior was evoked by stimulation in the LH; not the substantia nigra. It is possible that the contraversive ESRB elicited by stimulation in the LH has a different neural basis than that
